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ALCOHOLIC FERMENTATION
By fermentation is understood a sequence of highly characteristic processes, which, with the aid of an active reagent present in relatively small quantity, cause the decomposition or alteration of large quantities of organic substances. The active reagent is called "ferment" but we know now that very different kinds of ferments may enter into a reaction. They may be microorganisms or bodies related to albumen. Therefore a distinction is made as between organized ferments and enzymes. By fermentation in a narrower sense is now understood such decomposition as may be caused by the activity of living microorganisms. The process of fermentation involves three classes of bodies:
1.  The substratum or substance to be acted upon;
2.  The microorganisms, as the cause of the reaction by their life processes;
3.  The products of fermentation.
The activation may be caused: (1) by budding yeast or blastomycetes; (2) molds, or fungi, hyphornycetes; or (3) by bacteria or schizomycetes.
While all three classes of microorganisms may cause alcoholic fermentation, only the class of blastomycetes is of controlling importance for the industrial production of alcohol, while in acid-fermentations and in water purifications bacteria play the most important part. We shall first consider alcoholic fermentation. The substrata for alcoholic fermentation are various kinds of sugar, which by passage through the bodies of blastomycetes, participating in their life-cycle, are decomposed into alcohol and carbon dioxide and minute quantities of succinic acid and glycerin. The main part of the process may therefore be presented by the following equations:
Ci2H22On(cane sugar) + H20 = 4C2H5OH + 4C02 C6Hi2O6(glucose)                     = 2C2H6OH + 2CO2
From 100 parts of cane sugar therefore 53.8 parts of alcohol and 51.46 parts of carbon dioxide would be produced, if no other reactions took place, while from 100 parts of glucose the corresponding figures are 51 parts alcohol and nearly 49 parts carbon dioxide. These figures are, however, never reached. Jodtbaur gives the following figures for actual results obtained.
Cane sugar...............51.11 per cent Alcohol; 49.03 per cent C02
Maltose (anhydrous).......51.08 per cent Alcohol; 49.04 per cent CO2
Dextrose.................48.67 per cent Alcohol; 46.54 per cent CO2
The figures for cane sugar agree with those found by Pasteur. The microorganisms predominantly employed in alcoholic fermentation are known as "cultured yeast/' which consists of immense numbers of cells of saccharomyces cerevisioe I (Hansen). Under the microscope this organism is shown to be a slightly elliptical cell, growing in groups. In order to avoid untoward reactions and obtain constant results, the use of this yeast, raised under proper conditions from one single cell, has been successfully introduced in the technical field, particularly in the brewing industry. By rigidly excluding acid-producing bacteria, the formation of more than traces of acetic, pro-pionic, lactic and succinic acids is successfully avoided.
In the distilling industry the same care in regard to yeast need not be exercised, since the fermentation is followed by distillation, which is so regulated that most of the impurities, including higher alcohols, produced by microbes, are eliminated. Moreover, in this latter case the formation of certain esters is desirable, as they play an important part in the development of the final aroma. A slight acidity of the freshly